Results: Regarding the intraabdominal complications and hospitalization periods, results confi rm the equivalence of both methods. A signifi cantly lower incidence of wound complications as well as shorter hospital stay were experienced in the laparoscopy-treated group of patients. Conclusion: Based on the results of this study, the laparotomic appendectomy would be reserved for appendicitis with diffuse peritonitis. The laparoscopy is positively preferred in obese patients (Tab. 3, Ref. 16 In the pre-antibiotic era, there was no option of conservative treatment of acute appendicitis. At present time the cases of noncomplicated appendicitis can be treated also by antibiotics, which can eliminate the necessity of surgery (1, 2). From the surgical standpoint, appendectomy remains the gold standard (1), but the method of choice is still unclear. Laparoscopic appendectomy is not a standard method of fi rst choice for the treatment of acute appendicitis unlike laparoscopic cholecystectomy for cholecystolithiasis. Although many studies have confi rmed equivalent results compared to McBurney´s open appendectomy technique in the right hypogastrium, these studies did not take account of the known advantages of laparoscopy, such as shorter hospital stays, lower consumption of analgesics, shorter sick leave (3-6). Our study retrospectively evaluates the postoperative complications in patients with acute appendicitis treated with laparoscopic or open appendectomy.
In the pre-antibiotic era, there was no option of conservative treatment of acute appendicitis. At present time the cases of noncomplicated appendicitis can be treated also by antibiotics, which can eliminate the necessity of surgery (1, 2) . From the surgical standpoint, appendectomy remains the gold standard (1) , but the method of choice is still unclear. Laparoscopic appendectomy is not a standard method of fi rst choice for the treatment of acute appendicitis unlike laparoscopic cholecystectomy for cholecystolithiasis. Although many studies have confi rmed equivalent results compared to McBurney´s open appendectomy technique in the right hypogastrium, these studies did not take account of the known advantages of laparoscopy, such as shorter hospital stays, lower consumption of analgesics, shorter sick leave (3) (4) (5) (6) . Our study retrospectively evaluates the postoperative complications in patients with acute appendicitis treated with laparoscopic or open appendectomy.
Patients and results
A retrospective review of 161 patients diagnosed with acute appendicitis treated by appendectomy was performed at 3rd Clinic of Surgery, Bratislava University Hospital in years from 2006 to 2010. Eighty-one patients were females and 80 were males. The mean age of patients treated with laparotomy was 33 years while that of laparoscopy-treated group was 34 years (Tab. 1). The operative approach was based on the surgeon´s decision. The open appendectomy was performed using McBurney´s technique with the incision made in the right hypogastrium area. After excising the appendix, the appendiceal stump was inverted using a Z-suture or purse-string suture. Laparoscopy was performed using three ports including the laparoscope and two working instruments. The appendiceal stump was ligated by a hand-made Roeder´s loop using Vicryl without the following inversion. Antibiotics were not routinely used. Our results were evaluated retrospectively. The number of open appendectomies performed was higher in the fi rst year of our study. Later on, the number of laparotomies was decreasing, and laparoscopic appendectomy has become the treatment of choice in acute appendicitis.
In both treated groups of patients the pathological fi ndings showed the predominance of the phlegmonous appendicitis (Tab. 2). Eight times, the laparoscopic operation was converted to laparotomy. In two patients, the cause of conversion was peri-appendiceal infi ltration and in six of them the conversion took place due to progression of infl ammatory changes and perforation of the appendix with local peritonitis. The mean length of hospital stay of laparoscopy-treated patients was 2.7 days (in range from 2 to 9 days), and that of laparotomy-treated patients was 3.3 (in range from 2 to 19 days).
Two of the patients after laparoscopy were re-operated due to clinical sings of peritonitis. In the fi rst case, an assumption that the ligature has slipped from the appendiceal stump was not confi rmed. The local peritoneal sings were caused by remaining infl ammation of the peritoneum from previous ulcero-phlegmonous appendicitis. Afterwards the patient underwent conservative medical therapy and was discharged from the hospital on the 8th post-operative day. In the second case, the re-operation was performed by laparotomy due to a formation of intra-abdominal abscess on the 4th post-operative day. In six days after the laparotomy, the patient was discharged from the hospital in good condition.
Only one case of re-operation was performed after open appendectomy. The patient was re-operated on the same day of appendectomy due to hemoperitoneum caused by slipping of ligature from the appendicular artery. In the post-operative period, the patient was stabilized and subsequently discharged from hospital on the fourth post-operative day. Other complications did not require surgery (Tab. 3).
Discussion
Comparison of the open and laparoscopic methods of appendectomy in the treatment of acute appendicitis was analyzed in many studies. The results of some works have noticed well-known advantages of laparoscopy such as lower consumption of analgesics, shortening of hospital stay, lower incidence of wound and intra-abdominal complications and shortening of sick leave (7) (8) (9) (10) . Most prospective studies showed the same results in both surgical approaches. In the laparotomy group, the only complication with a signifi cantly higher incidence was wound infection (11) (12) (13) .
The value of our results in evidence-based medicine is limited due to retrospective character of the study. The main focus was on the early post-operative complications. In terms of wound complications, there was higher incidence in patients who underwent the open appendectomy. A wound abscess was observed in 11 patients (23 %). Most wound complications were observed during postoperative out-patient checkups, because once their postoperative condition became stable, these patients were usually discharged from hospital on the second or third post-operative day. The wound complications did not prolong the hospital stay. All 11 patients visited the surgical out-patient clinic for a prolonged period of time. In the group of patients who underwent laparoscopic appendectomy, wound abscess was observed in fi ve patients.
The wound abscess occurred only in place through which the appendix was extracted from the abdominal cavity via a 10 mmwide laparoscopic sleeve. After the operative technique had been modifi ed using the 25-mm laparoscopic sleeve called Kleiber, we did not encounter any wound infl ammation. All wound abscesses were detected at the out-patient clinic. The comparison of wound infection in the laparoscopic and open appendectomy groups turned out to be unequivocally in favor of the laparoscopy group. If the wound abscess occurs, the risk of hernia is greater after laparotomy (14, 15) .
Infi ltration or intra-abdominal abscess in the right hypogastrium was diagnosed using ultrasonography or CT scan in eight patients after laparoscopic appendectomy in complicated appendicitis. Their occurrence has been ascribed to the infl amed mesoappendix remaining in the abdominal cavity. All patients underwent conservative medical management, and were treated with antibiotics. Only one patient with an intra-abdominal abscess was re-operated on the forth post-operative day. Two days later, he was discharged from hospital with antibiotics therapy. Based on our experience, we perform laparoscopic appendectomy including the removal of infl amed meso-appendix. In case of exudates, tubular drainage is placed into the Douglas's space. The mean hospital stay was shorter for laparoscopy but the difference was not signifi cant.
Based on our results we incline to perform the laparoscopic appendectomy when treating acute appendicitis. Even though the intra-operative fi ndings of the local infi ltration or peritonitis with exudate might be a risk for the performance of laparoscopic appendectomy, it gives the advantage for targeted laparotomy (14) . In case of local peritonitis we tend to perform a lower medial laparotomy that allows suffi cient operative approach in the lower parts of the abdominal cavity with adequate peritoneal lavage and drainage.
Conclusion
In general, laparoscopic appendectomy has not gained widespread acceptance at our surgical departments. Most of the published works show the equivalence of both methods. Based on our experience, we prefer the laparoscopic appendectomy due to the lower risk of wound complication and shorter work leave. The main advantage is its use in obese patients. In conclusion, the decision about surgical approach to acute appendicitis, is the right and responsibility of the operating surgeon, and is usually infl uenced by experience and habits developed by the surgeon, as well as adopted by department as a whole.
